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DEINTERLACING DEVICE AND METHOD 
FOR DIGITAL TV RECEIVER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a digital TV receiver, and 
more particularly, to a deinterlacing device and method for 
a digital TV receiver, Which can convert an interlaced 
scanning video present in an NTSC video or a DTV format 
into a progressive scanning video. 

2. Background of the Related Art 

As is Well-known, the current NTSC TV system employs 
interlaced scanning video, VGA and the like employ pro 
gressive scanning video. Conversion from progressive scan 
ning video to interlaced scanning video is easy. HoWever, 
conversion from interlaced scanning video to progressive 
scanning video is difficult. In general, the deinterlacing 
device used for converting interlaced scanning video into 
progressive scanning video ?lls in vacant pixels in a ?eld to 
provide a perfect frame. The digital TV receiver, currently 
spot lighted, supports display of a frame data of progressive 
scanning video. Therefore, if a video information source 
provides interlaced scanning ?eld data, the data should be 
deinterlaced before conversion into a progressive scanning 
frame data. 

In the deinterlacing process for ?lling in vacant pixels in 
a ?eld to provide a perfect frame, there exists a non-motion 
compensation inter-?eld interpolation method, in Which 
right prior ?eld information is inserted betWeen the present 
?eld information lines; a line doubling method, in Which line 
?eld information of the present ?eld itself is used repeatedly; 
and an intra-?eld interpolation method, in Which a linear line 
interpolation of the present ?eld itself is used. These meth 
ods are advantageous in that they requires simple hardWare 
for implementation. On the contrary, the line doubling 
method shoWs a serious overall picture quality degradation, 
the non-motion compensation inter-?eld interpolation 
method shoWs substantial degradation of picture quality 
after interpolation for portions With motion, and the intra 
?eld interpolation method shoWs substantial degradation of 
picture quality after interpolation for portions Without 
motion. In the method for converting interlaced scanning 
information into progressive scanning information, there are 
methods suggested by Bernard (US. Pat. No. 5,027,201) 
and Faroudia (US. Pat. No. 5,194,451). Though these 
methods can provide excellent picture quality, the methods 
have problems in that the receiver costs are high because the 
methods require a large siZed memory and the process is 
complicated. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a dein 
terlacing device and method for a digital TV receiver that 
substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 

An object of the present invention is to provide a dein 
terlacing device and method for a digital TV receiver that 
provide a good quality picture With good economy by means 
of simple hardWare. 

Another object of the present invention is to provide a 
digital TV receiver, Which can provide a good quality picture 
With good economy. 

Additional features and advantages of the invention Will 
be set forth in the description Which folloWs, and in part Will 
be apparent from the description, or may be learned by 
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2 
practice of the invention. The objectives and other advan 
tages of the invention Will be realiZed and attained by the 
structure particularly pointed out in the Written description 
and claims hereof as Well as the appended draWings. 

To achieve these and other advantages and in accordance 
With the purpose of the present invention, as embodied and 
broadly described, in the deinterlacing device and method 
for a digital TV receiver, there is a memory unit for storing 
at least tWo ?elds of data in a video signal. A pattern of at 
least one data level of a ?rst ?eld data, Which is the present 
?eld data, is detected, and a pattern of a data level of at least 
one pixel value in the third ?eld data, Which is tWo ?eld prior 
the ?rst ?eld data and corresponds to the at least one pixel 
value in the ?rst ?eld data, is detected. Then, a difference 
signal of the at least one pixel value in the ?rst ?eld data and 
the at least on pixel value in the third ?eld data is obtained, 
and a difference signal of patterns of the ?rst and third ?eld 
data is obtained. Then, a motion signal is obtained using a 
difference signal of the pixel values and a difference signal 
of the patterns. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention and together With the descrip 
tion serve to explain the principles of the invention: 

In the draWings: 
FIG. 1 illustrates the steps of a process for obtaining an 

interpolated value of interpolation pixels in accordance With 
a preferred embodiment of the present invention; 

FIG. 2A illustrates a block diagram shoWing a system for 
processing digital video in accordance With a ?rst preferred 
embodiment of the present invention; 

FIG. 2B illustrates a block diagram shoWing a system for 
processing digital video in accordance With a second pre 
ferred embodiment of the present invention; 

FIG. 3 illustrates a detail block diagram of the device in 
FIG. 2B; 

FIGS. 4A—4M illustrate diagrams shoWing various 
examples of luminance pro?le patterns; 

FIG. 5A illustrates a diagram shoWing an example of a 
luminance pro?le pattern; 

FIG. 5B illustrates a diagram shoWing a layout of pixels 
taken into account in obtaining a luminance pro?le pattern 
according to the present invention; and, 

FIG. 6 illustrates the steps of a process for obtaining a 
difference of luminance pro?le patterns and a difference of 
luminances according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which 
are illustrated in the accompanying draWings. FIG. 1 illus 
trates the steps of a process for obtaining an interpolated 
value of interpolation pixels in accordance With a preferred 
embodiment of the present invention. 

Referring to FIG. 1, the steps of the process for obtaining 
an interpolated value of interpolation pixels in accordance 
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With a preferred embodiment of the present invention starts 
With detecting patterns of data levels of (1) one pixel value 
a[t(n)] (hereafter called “a ?rst pixel value”) on an arbitrary 
line (hereafter called “a ?rst line”) in ?rst ?eld data and 
peripheral pixels al[t(n)], ar[t(n)] thereof and (2) one pixel 
value b[t(n)] (hereafter called “a second pixel value”) on 
another arbitrary line (hereafter called “a second line”) in the 
?rst ?eld data and peripheral pixels bl[t(n)], br[t(n)] thereof. 
Then, patterns of data levels of (1) one pixel value a[t(n—2)] 
(hereafter called “a ?rst pixel value”) on an arbitrary line 
(hereafter called “a ?rst line”) in third ?eld data and periph 
eral pixels al[t(n—2)], ar[t(n—2)] thereof and (2) one pixel 
value b[t(n—2)] (hereafter called “a second pixel value”) on 
another arbitrary line (hereafter called “a second line”) in the 
third ?eld data and peripheral pixels bl[t(n—2)], br[t(n—2)] 
thereof are detected. The third ?eld data differing temporally 
by tWo ?elds from the ?rst ?eld data (n represents a ?eld 
time or ?eld presentation time). 
A ?rst difference signal is obtained on the pattern of data 

levels of the ?rst pixel value a[t(n)] in the ?rst ?eld data and 
peripheral pixels al[t(n)], ar[t(n)] thereof and the pattern of 
data levels of the ?rst pixel value a[t(n—2)] in the third ?eld 
data and peripheral pixels al[t(n—2)], ar[t(n—2)] thereof. A 
second difference signal is obtained on the pattern of data 
levels of the second pixel value b[t(n)] in the ?rst ?eld data 
and peripheral pixels bl[t(n)], br[t(n)] thereof and the pattern 
of data levels of the ?rst pixel value a[t(n—2)] in the third 
?eld data and peripheral pixels bl[t(n—2)], br[t(n—2)] thereof. 
A third difference signal on the ?rst pixel value a[t(n)] in the 
?rst ?eld data and the ?rst pixel value a[t(n—2)] in the third 
?eld data is obtained, and a fourth difference signal on the 
second pixel value b[t(n)] in the ?rst ?eld data and the 
second pixel value b[t(n—2)] in the third ?eld data is 
obtained. These difference signals are used in determining a 
motion signal and to obtain an interpolation value of an 
interpolation pixel. 

FIGS. 2A and 2B each illustrate block diagrams shoWing 
a system for processing a digital video in accordance With a 
preferred embodiment of the present invention. 

Referring to FIG. 2A, in Which pixel values on only one 
line in ?eld data is used, the device includes a ?rst pattern 
detecting unit 110 for detecting a luminance pro?le pattern 
using a ?rst pixel value “a” on a ?rst line in ?rst ?eld data 
and peripheral pixel values thereof (i.e., pixel values to the 
right “ar” and left “al” of the ?rst pixel value), a second 
pattern detecting unit 130 for detecting a luminance pro?le 
pattern using a ?rst pixel value “a” in third ?eld data and 
pixel values at right “ar” and lef “al” thereof, a pattern 
difference detecting unit 120 for obtaining a pattern differ 
ence signal betWeen luminance pro?le patterns detected in 
the ?rst pattern detecting unit 110 and the second pattern 
detecting unit 130, a luminance difference detecting unit 140 
for obtaining a luminance difference signal betWeen lumi 
nances on the ?rst pixel value in the ?rst ?eld data and the 
?rst pixel value in the third ?eld data, a mapper 150 for 
respectively mapping the luminance difference signal and 
the pattern difference signal, and a comparator 160 for 
comparing the difference signals from the mapper 150 and 
selecting a greater value as a motion signal 0t of an inter 
polation pixel. 

The ?rst and second pattern detecting units 110 and 130 
operate according to equations (1) and (2) discussed in detail 
beloW With respect to the embodiment of FIG. 3, and the 
pattern difference detecting unit 120 and the luminance 
difference detecting unit 140 operate according to equations 
(3) and (4), respectively, discussed in detail beloW With 
respect to the embodiment of FIG. 3. 
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4 
In FIG. 2A, reference numeral 170 denotes an antenna for 

receiving video signals, reference numeral 180 denotes a 
tuner for synchroniZing a desired channel signal only from 
the received video signals, reference numeral 190 denotes an 
IF signal generating unit for generating an intermediate 
frequency signal of the synchroniZed channel signal, and 
reference numeral 200 denotes a data storage unit for storing 
the intermediate frequency signal in units of three ?elds of 
data. The data storage unit 200 has a plurality of line 
memories. 

Referring to FIG. 2B, shoWing, as an example, a case 
When tWo line pixel values in ?eld data are used, the device 
includes a ?rst pattern detecting unit 210 for detecting a 
luminance pro?le pattern using a ?rst pixel value “a” on the 
?rst line in ?rst ?eld data and pixel values on the right “ar” 
and left “al” thereof, a second pattern detecting unit 220 for 
detecting a luminance pro?le pattern using a ?rst pixel value 
“a” on a ?rst line in third ?eld data and pixel values on the 
right “ar” and left “al” thereof, a ?rst pattern difference 
detecting unit 270 for detecting a difference signal (an 
absolute value of a difference of signals) betWeen the 
luminance pro?le patterns detected in the ?rst pattern detect 
ing unit 210 and the second pattern detecting unit 220, a 
third pattern detecting unit 230 for detecting a luminance 
pro?le pattern using a second pixel value “b” on a second 
line in the ?rst ?eld data and pixel values on the right “br” 
and left “bl” thereof, a fourth pattern detecting unit 240 for 
detecting a luminance pro?le pattern using a second pixel 
value “b” on a second line in the third ?eld data and pixel 
values on the right “br” and left “bl” thereof, a second 
pattern difference detecting unit 280 for detecting a differ 
ence signal betWeen the luminance pro?le patterns detected 
in the third pattern detecting unit 230 and the fourth pattern 
detecting unit 240, a ?rst comparing unit 290 for comparing 
values from the ?rst pattern difference detecting unit 270 and 
the second pattern difference detecting unit 280 and select 
ing a greater value, a ?rst luminance difference detecting 
unit 250 for detecting a difference of luminances betWeen 
the ?rst pixel values on the ?rst lines in the ?rst ?eld data 
and the third ?eld data, a second luminance difference 
detecting unit 260 for detecting a luminance difference 
betWeen the second pixel values on second lines in the ?rst 
?eld data and the third ?eld data, a second comparing unit 
300 for comparing values from the ?rst luminance difference 
detecting unit 250 and the second luminance detecting unit 
260 and selecting a greater value, a mapper 310 for respec 
tively mapping the values from the ?rst comparing unit 290 
and the second comparing unit 300, and a third comparing 
unit 320 for comparing values mapped in the mapper 310 
and selecting a greater value as a signal of an extent of 
motion. 

The ?rst—fourth pattern detecting units 210, 220, 230 and 
240 operate according to equations (1) and (2) discussed in 
detail beloW With respect to the embodiment of FIG. 3. The 
?rst and second pattern difference detecting unit 270 and 280 
operate according to equation (3) discussed in detail beloW 
With respect to the embodiment of FIG. 3. The ?rst and 
second luminance difference detecting units 250 and 260 
operate according to equation (4) discussed in detail beloW 
With respect to the embodiment of FIG. 3. 

In FIG. 2B, unexplained reference numeral 330 denotes 
antenna, 340 denotes a tuner, 350 denotes an IF signal 
generating unit, and 360 denotes a data storage unit func 
tioning in the same manner described above With respect to 
the antenna 170, the tuner 180, the IF signal generating unit 
190 and the data storage unit 200, respectively. 
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As explained, in a case of the deinterlacing device using 
one line, a luminance difference value on pixel values in the 
?rst ?eld data and the third ?eld data and a pattern difference 
value on luminance pro?les of pixel values in the ?rst ?eld 
data and the third ?eld data are calculated and mapped. 
Greater values of the mapped values are used in calculating 
an extent of motion. And, in a case of the deinterlacing 

device using tWo lines, respective greater values of the 
luminance difference values and difference values of the 
luminance pro?le patterns obtained in each line in the ?eld 
data are mapped, and a greater value of the mapped values 
is used in the calculation of an extent of motion. In order to 
predict an extent of motion more precisely, a median ?lter 
unit may be used. Noise components may be entrained into 
a motion signal of a determined interpolation pixel in 
encoding or transmission of video information. Therefore, 
the median ?lter unit removes the noise components Which 
can be entrained in the calculation of a luminance difference 
value and a luminance pro?le pattern difference value, 
groups portions With motion, and smoothes the motion 
signal. An extension unit may also be added next to the 
median ?lter unit. The extension unit extends the grouped 
portions With motion to peripheral pixels to determine an 
extent of motion. Moreover, the aforementioned deinterlac 
ing devices store a video signal in at least tWo ?eld data units 
(as discussed beloW). Deinterlacing is conducted in three 
?eld data units starting from the present ?eld data (i.e., the 
?rst ?eld data) to the third ?eld data, tWo ?eld data before 
the ?rst ?eld data. That is, by using a device like a simple 
?eld memory and simple processing using a pixel luminance 
difference value and a pixel luminance pro?le pattern 
difference, an extent of motion can be obtained in a simple 
manner. By using the extent of motion, an interpolation 
value of an interpolation pixel can be determined. 
Accordingly, the deinterlacing device is possible using 
simple hardWare. 

Another embodiment of the deinterlacing device for a 
digital TV receiver of the present invention Will be explained 
With reference to the attached draWings. FIG. 3 illustrates a 
block diagram for explaining an embodiment of the dein 
terlacing device of the present invention. As shoWn, the 
device includes a ?eld data storage unit 410 for storing 
second ?eld data, one ?eld prior to the ?rst ?eld data (i.e., 
the present ?eld data); and third ?eld data, tWo ?eld data 
prior to the ?rst ?eld data. Accordingly, instead of having the 
capacity to store three ?elds of data, the ?eld storage units 
in the present invention may have the capacity to store only 
tWo ?elds of data. The device further includes a ?rst pattern 
and luminance detecting unit 420 for receiving data on a line 
one line prior to the present line from the ?eld data storage 
unit 410 and detecting a luminance pro?le pattern and a 
luminance; a second pattern and luminance detecting unit 
430 for receiving a data on a line one line prior to a line in 
the third ?eld data having a spatial position identical to the 
present line from the ?eld data storage unit 410 and detect 
ing a luminance pro?le pattern and a luminance; a ?rst 
difference detecting unit 440 for obtaining respective dif 
ferences betWeen the luminance pro?le patterns and the 
luminances from the ?rst pattern and luminance detecting 
unit 420 and the second pattern and luminance detecting unit 
430; a third pattern and luminance detecting unit 450 for 
receiving the present line data in the ?rst ?eld data and 
detecting a luminance pro?le pattern and a luminance; a 
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6 
fourth pattern and luminance detecting unit 460 for receiv 
ing data on a line in the third ?eld data having a spatial 
position identical to the data on the present line from the 
?eld data storage unit 410 and detecting a luminance pro?le 
pattern and a luminance; a second difference detecting unit 
470 for obtaining differences of the luminance pro?le pat 
terns and the luminances from the third pattern and lumi 
nance detecting unit 450 and the fourth pattern and lumi 
nance detecting unit 460; a mean ?lter 480 for providing a 
mean of pixel values at positions both on an upper side and 
loWer side of the pixel value at the position to be interpo 
lated; a combiner 490 for selecting greater values from the 
luminance pro?le pattern differences and the luminance 
differences from the ?rst difference detecting unit 440 and 
the second difference detecting unit 470, respectively, map 
ping the selected values, and selecting a greater value from 
the mapped values; a median ?lter 500 for removing noise 
from the value from the combiner 490, grouping portions 
With motion and smoothing the motion signal; an extension 
unit 510 for extending the portions With motion in the 
grouped pixels having the noise removed therefrom in the 
median ?lter 500 to adjacent pixels; a soft sWitch 520 for 
mixing the pixel value at a position to be interpolated 
presently in the second ?eld data and a value from the mean 
?lter 480 according to the extent of motion from the exten 
sion unit 510; and a vertical line changing unit 530 for 
changing a number of vertical lines using line data of the 
present ?eld from the ?eld data storage unit 410 and the 
interpolated line data from the soft sWitch 520. 
The steps of a deinterlacing process according to the 

aforementioned deinterlacing device Will be explained With 
reference to FIGS. 4A—6. The ?eld data storage unit 410 is 
a memory having a siZe capable of storing a total of tWo 
?elds of data; namely, the tWo past ?elds of data With 
reference to the present ?eld data (a second ?eld data and a 
third ?eld data, respectively). 
The ?rst pattern and luminance detecting unit 420 and the 

second pattern and luminance detecting unit 430 respec 
tively obtain luminance pro?le patterns and luminances 
using line data one line prior to the present line data in the 
?rst ?eld data and line data in the third ?eld data at a spatial 
position identical to the aforementioned line data in the ?rst 
?eld data. The ?rst difference detecting unit 440 obtains 
difference signals of the luminance pro?le patterns and the 
luminances respectively detected by the ?rst pattern and 
luminance detecting unit 420 and the second pattern and 
luminance detecting unit 430. The third pattern and lumi 
nance detecting unit 450 and the fourth pattern and lumi 
nance detecting unit 460 respectively detect luminance 
pro?le patterns and luminances using the present line data in 
the ?rst ?eld data and line data at a spatial position identical 
to the present line data in the third ?eld data. The second 
difference detecting unit 470 obtains differences of the 
luminance pro?le patterns and the luminances respectively 
obtained in the third pattern and luminance detecting unit 
450 and in the fourth pattern and luminance detecting unit 
460. 

For example, the aforementioned luminance pro?le pat 
tern is based on luminances of three pixel values, Which may 
be represented in ?ve cases as shoWn in FIGS. 4A—4E and 
5A; hoWever, there may be up to thirteen patterns as shoWn 
in FIGS. 4A—4M. The number and type of patterns used are 
freely selectable by the system designer based on the desired 
results and the application. The concept of the luminance 
pro?le pattern can also be extended to cases With more than 
three pixels. 

For purposes of discussion only, the invention Will be 
described for the luminance pro?le pattern as shoWn in FIG. 
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5B. Assume that the luminances of pixels al, a, and ar in FIG. 
SE at a time Ti are Bali, Bai and Bar‘, respectively, then the 
luminance pro?le pattern can be quantitatively expressed as 
equations (1) and (2) below. 

Pal"=Ba"-Bal" (1) 

Pari=Ba"—Ba/' (2) 

Quantifying the luminance pro?le patterns of many 
required lines are conducted. For example, the aforemen 
tioned quantifying process on the luminance pro?le patterns 
is conducted based on pixel values over three ?elds as shoWn 
in FIG. 5B. 

The ?rst and second difference detecting units 440 and 
470 calculate difference values of the luminance pro?le 
patterns and difference values of the luminances output from 
the ?rst—fourth pattern and luminance detecting units 420, 
430, 450, and 460. Adifference value of a luminance pro?le 
pattern and a difference value of a luminance at a pixel “a” 
can be obtained according to equations (3) and (4) using 
luminance pro?le pattern values calculated at time Ti and 
Th, respectively. 

FIG. 6 illustrates a block diagram shoWing a system for 
carrying out equations (1), (2), (3), and 

Referring to FIG. 6, if a difference of luminance pro?le 
patterns and a difference of luminances on pixel values over 
many lines are obtained, pattern differences Pdaik and Pdbik 
are compared and a greater value thereof is determined to be 
the ?nal difference value of the luminance pro?le patterns, 
and luminance differences Bdaik and Bdbik are compared 
and a greater value thereof is determined to be the ?nal 
difference value of the luminances. The combiner 490 
receives the difference value of the luminance pro?le pat 
terns and the difference value of the luminances determined 
before and limits ranges of the difference values With upper 
threshold values and loWer threshold values different from 
each other. The difference value of the luminance pro?le 
patterns and the difference value of the luminances limited 
Within ranges of upper threshold values and loWer threshold 
values different from each other are divided by m grades and 
mapped. A greater value of the mapped pattern difference 
value and the luminance difference value is provided to the 
median ?lter 500. In this instance, the threshold values are 
loaded externally, and therefore, the threshold values can be 
varied according to the application. 

Noise can be included in the luminance pro?le pattern 
difference and/or the luminance difference calculated in a 
receiver side due to a noise entrained into a video in the 
process of encoding or transmission from a transmission 
side. The median ?lter 500 removes the noise and groups 
portions With motion in any Well-known manner. As a 
simple example, a 9-point median ?lter may be embodied as 
a Well-known bubble sort system. 

Generally, there is almost no single pixel motion, but 
group pixel motion. Therefore, if a motion of one pixel is 
found, it is highly probable that the peripheral pixels are also 
in motion, as the motion is a motion component rather than 
a noise component because noise components are removed 
in the median ?lter unit 500. Accordingly, the extension unit 
510 carries out a function to extend motion effects to the 
peripheral pixels in any Well-known manner. As a simple 
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example, a nine point maximum ?lter can be used. That is, 
in the present invention, in order to obtain an extent of 
motion, luminance differences and a luminance pro?le pat 
tern differences are calculated, and the maximum values are 
respectively mapped. A greater value of the mapped values 
is used. In addition, the median ?lter 500 and the extension 
unit 510 obtain a more accurate extent of motion. The soft 
sWitch 520 provides a mixed value of a pixel value P(n—1, 
x, y) at a position to be interpolated presently in the second 
?eld data and a value from the mean ?lter 480. The value 
from the mean ?lter is represented by equation (5) beloW. 

(P(n x, y—1)+P(n x, y+1))/2 (5) 

Where n represents the present ?eld, x represents the column 
and y represents the line of a pixel P. 

That is, an output of the soft sWitch 520 can be expressed 
as equation (6) beloW. 

Where 0t is an extent of motion provided from the extension 
unit 510 and ranges from Oéoté 1. That is, ot=0 represents 
a still picture, and motion betWeen ?elds is greater as 0t 
approaches 1. Therefore, the soft sWitch 520 determines an 
interpolation value of an interpolation pixel according to an 
extent of motion using merits of the non-motion compen 
sation inter-?eld interpolation method and the intra-?eld 
interpolation method. 
The vertical line changing unit 530 changes a number of 

vertical lines as required using the interpolated line data 
from the soft sWitch 520 and line data in the ?rst ?eld data 
and from the ?eld data storage unit 410. 

In general, a luminance signal has a Wide frequency band 
While a chrominance signal has a narroW frequency band, 
and the human eye is sensitive to the luminance signal, but 
not to the chrominance signal. Therefore, in the present 
invention, an interpolation is conducted on the luminance 
signal using the aforementioned motion prediction betWeen 
?elds, While a linear interpolation is conducted on the 
chrominance signal only for the present ?eld data in con 
sideration of the complexity and ef?ciency of hardWare. 
HoWever, the aforementioned method may be applied, not 
only to a luminance signal, but also to a chrominance signal 
for obtaining an interpolated value of an interpolation pixel. 
The aforementioned method may also be applied to other 
kinds of video signals in the same fashion. Though the 
aforementioned method is explained on a horiZontal direc 
tion luminance pro?le pattern up to noW, the luminance 
pro?le pattern concept may be extended to the vertical 
direction. 
The deinterlacing device for a digital TV receiver of the 

present invention has an excellent performance over the 
non-motion compensation inter-?eld interpolation method, 
the line doubling method, and the intra-?eld interpolation 
method, and shoWs a performance similar to the method 
suggested by Bernard (US. Pat. No. 5,027,201) and Farou 
dia (US. Pat. No. 5,159,451). As the device of the present 
invention can be embodied With simple hardWare, the device 
of the present invention provides a good quality picture at a 
loW cost. The present invention is applicable to a digital TV 
receiver Which displays by progressive scanning, and to 
related displays. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in the deinterlac 
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ing device and method for a digital TV receiver of the 
present invention Without departing from the spirit or scope 
of the invention. Thus, it is intended that the present inven 
tion cover the modi?cations and variations of this invention 
provided they come Within the scope of the appended claims 
and their equivalents. 
What is claimed is: 
1. A deinterlacing device comprising: 
a data storage unit for storing a video signal in three ?eld 

data units; 
a ?rst pattern detecting unit for detecting a pattern of a 

data level of at least one pixel value in a ?rst ?eld data 
of the three ?eld data; 

a second pattern detecting unit for detecting a pattern of 
a data level of at least one pixel value in a third ?eld 
data, a data tWo ?eld prior to the ?rst ?eld data, 
corresponding to the at least one pixel value in the ?rst 
?eld data; 

a difference signal detecting unit for obtaining a differ 
ence signal betWeen the at least one pixel in the ?rst 
?eld and the at least one pixel in the third ?eld, and a 
difference signal betWeen the patterns detected in the 
?rst pattern detecting unit and the second pattern 
detecting unit; and, 

a motion signal generating unit for obtaining a motion 
signal for interpolation of a second ?eld betWeen the 
?rst ?eld and the third ?eld using the difference signals 
detected in the difference signal detecting unit. 

2. A deinterlacing device as claimed in claim 1, Wherein 
the motion signal generating unit includes; 

a mapper for respectively mapping the difference signals, 
and 

a comparing unit for comparing siZes of the mapped 
signals and determining a motion signal according to a 
result of the comparison. 

3. A deinterlacing device as claimed in claim 2, Wherein 
the comparing unit provides a greater signal in the mapped 
signals as the motion signal. 

4. A deinterlacing device as claimed in claim 1, Wherein 
the at least one pixel value in each of the ?elds includes one 
pixel value on a line and peripheral pixels values on the 
same line. 

5. A deinterlacing device as claimed in claim 4, Wherein 
the peripheral pixel values are pixel values on a left and a 
right of the at least one pixel value. 

6. A deinterlacing device as claimed in claim 1, further 
comprising; 

a median ?lter for removing noise components from the 
motion signal from the motion signal generating unit 
and grouping portions With motions; and, 

an extension unit for extending an effect of the motion of 
the portions grouped in the median ?lter to adjacent 
pixels. 

7. A deinterlacing device as claimed in claim 1, Wherein 
the at least one pixel value in each of the ?elds is on at least 
one line. 

8. A deinterlacing device as claimed in claim 7, Wherein 
the at least one pixel value in each of the ?elds includes; 

a ?rst pixel value on a ?rst line and pixel values around 
the ?rst pixel value, and 

a second pixel value on a second line and pixel values 
around the second pixel value. 

9. A deinterlacing device as claimed in claim 1, Wherein 
the pixel value is a value representing a luminance of the 
pixel, and a pattern on a data level of the pixel value 
represents a luminance pro?le pattern. 
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10. A deinterlacing device comprising: 
a ?rst luminance pro?le pattern detecting unit for detect 

ing a ?rst luminance pro?le pattern using a ?rst pixel 
value on a ?rst line in a ?rst ?eld and peripheral pixel 
values thereof; 

a second luminance pro?le pattern detecting unit for 
detecting a second luminance pro?le pattern using a 
?rst pixel value on a ?rst line in a third ?eld and 
peripheral pixel values thereof; 

a pattern difference detecting unit for detecting a pattern 
difference signal betWeen the ?rst luminance pro?le 
pattern and the second luminance pro?le pattern; 

a luminance difference detecting unit for detecting a 
luminance difference signal betWeen a luminance of the 
?rst pixel in the ?rst ?eld and a luminance of the ?rst 
pixel in the third ?eld; 

a mapper for respectively mapping the pattern difference 
signal and the luminance difference signal; and, 

a comparing unit for providing a signal With a greater 
value of the tWo signals from the mapper as a motion 
signal for an interpolation pixel. 

11. A deinterlacing device as claimed in claim 10, further 
comprising; 

a median ?lter for removing noise components from the 
motion signal from the comparing unit and grouping 
motion portions; and, 

an extension unit for extending the grouped motion por 
tions to adjacent pixels. 

12. Adeinterlacing device as claimed in claim 10, Wherein 
the peripheral pixel values of the ?rst pixel value are pixel 
values on a left and a right of the ?rst pixel value on the same 
line. 

13. A deinterlacing device comprising: 
a ?rst pattern detecting unit for detecting a ?rst luminance 

pro?le pattern using a ?rst pixel value on a ?rst line in 
a ?rst ?eld and peripheral pixel values of the ?rst pixel 
value; 

a second pattern detecting unit for detecting a second 
luminance pro?le pattern using a ?rst pixel value on a 
?rst line in a third ?eld and peripheral pixel values of 
the ?rst pixel value; 

a ?rst pattern difference detecting unit for detecting a 
pattern difference signal betWeen the ?rst luminance 
pro?le pattern and the second luminance pro?le pattern 
detected in the ?rst pattern detecting unit and the 
second pattern detecting unit; 

a third pattern detecting unit for detecting a third lumi 
nance pro?le pattern using a ?rst pixel value on a 
second line in the ?rst ?eld and peripheral pixel values 
of the ?rst pixel value; 

a fourth pattern detecting unit for detecting a fourth 
luminance pro?le pattern using a ?rst pixel value on a 
second line in a third ?eld and peripheral pixel values 
of the ?rst pixel value; 

a second pattern difference detecting unit for detecting a 
pattern difference signal betWeen the third luminance 
pro?le pattern and the fourth luminance pro?le pattern; 

a ?rst comparing unit for comparing signals from the ?rst 
pattern difference detecting unit and the second pattern 
difference detecting unit and providing a greater value; 

a ?rst luminance difference detecting unit for detecting a 
difference of luminances of the ?rst pixel values on the 
?rst lines in the ?rst ?eld and the third ?eld; 

a second luminance difference detecting unit for detecting 
a difference of luminances of the second pixel values on 
the second lines in the ?rst ?eld and the second ?eld; 
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a second comparing unit for comparing signals from the 
?rst luminance difference detecting unit and the second 
luminance difference detecting unit and providing a 
greater value; 

a mapper for respectively mapping the signals from the 
?rst comparing unit and the second comparing unit; 
and, 

a third comparing unit for providing a signal With a 
greater value of the tWo signals from the mapper as a 
motion extent signal. 

14. Adeinterlacing device as claimed in claim 13, Wherein 
the peripheral pixel values are pixel values on a left and a 
right of respective pixel value. 

15. A deinterlacing device as claimed in claim 13, further 
comprising; 

a median ?lter for removing noise components from the 
motion extent signal from the third comparing unit and 
grouping motion portions; and, 

an extension unit for extending the grouped motion por 
tions to adjacent pixels. 

16. A deinterlacing device comprising: 
a data storage unit for storing a video signal in three 

successive ?eld data units; 
a ?rst pattern and luminance detecting unit for detecting 

a ?rst luminance pro?le pattern and a luminance signal 
from a second line data one line prior to a ?rst line data 
in a ?rst ?eld presently provided from the data storage 
unit; 

a second pattern and luminance detecting unit for receiv 
ing a second line data in the third ?eld data Which is tWo 
?eld prior to the ?rst ?eld data and has a spatial position 
identical to the second line data in the ?rst ?eld data 
from the data storage unit and detecting a second 
luminance pro?le pattern and a luminance signal from 
the received line data; 

a ?rst difference signal detecting unit for obtaining a ?rst 
difference signal of the ?rst luminance pro?le pattern 
and the luminance and the second luminance pro?le 
pattern and the luminance; 

a third pattern and luminance detecting unit for receiving 
a ?rst line data in the present ?rst ?eld data from the 
data storage unit ;and detecting a third luminance 
pro?le pattern and a luminance from the line data; 

a fourth pattern and luminance detecting unit for receiving 
a ?rst line data in the third ?eld data having a spatial 
position identical to a ?rst line data in the ?rst ?eld and 
tWo ?eld prior to the present ?eld from the data storage 
unit and detecting a fourth luminance pro?le pattern 
and a luminance from the line data; 

a second difference signal detecting unit for obtaining a 
second difference signal of the third luminance pro?le 
pattern and the luminance and the fourth luminance 
pro?le pattern and the luminance; 

a mean ?lter for providing a mean of a pixel value at a 
position to be interpolated presently in the second ?eld 
data Which is a ?eld data right prior to the present ?eld 
data from the data storage unit and pixel values at 
positions both on an upper side and loWer side of the 
pixel value at the position to be interpolated presently 
in the ?rst ?eld data Which is the present ?eld data; 

a combiner for selecting and forWarding greater values of 
the signals from the ?rst difference signal detecting unit 
and the second difference signal detecting unit, respec 
tively; 

a median ?lter for removing noise from a signal from the 
combiner and grouping motion portions; 

20 

25 

35 

45 

55 

12 
an extension unit for extending the grouped extension 

portions to adjacent pixels; 
a soft sWitch for mixing the pixel value of a line data to 

be interpolated in the second ?eld data from the data 
storage unit and a value from the mean ?lter; and, 

a vertical line changing unit for changing a number of 
vertical lines using the ?rst line data in the present ?rst 
?eld data from the data storage unit and the interpolated 
line data from the soft sWitch. 

17. Adeinterlacing device as claimed in claim 16, Wherein 
the data storage unit includes a plurality of memories for 
storing at least one line data. 

18. A digital TV receiver comprising: 

an antenna; 

a tuner for synchroniZing to a desired channel of channels 
received at the antenna; 

an intermediate frequency signal generating unit for 
obtaining an intermediate frequency video signal of the 
synchroniZed channel; 

a data storage unit for storing the video signal in units of 
three ?eld data; 

a ?rst pattern generating unit for obtaining a ?rst pattern 
of a data level of at least one pixel value in a ?rst ?eld 
data of the three ?eld data; 

a second pattern generating unit for obtaining a second 
pattern of a data level of at least one pixel value in a 
third ?eld data, a data tWo ?eld prior to the ?rst ?eld 
data, corresponding to the at least one pixel value in the 
?rst ?eld data; 

a difference signal detecting unit for obtaining a differ 
ence signal betWeen the at least one pixel in the ?rst 
?eld and the at least one pixel in the third ?eld, and a 
difference signal betWeen the ?rst pattern and the 
second pattern; and, 

a motion signal generating unit for generating a motion 
signal for use in an using the difference signals. 

19. A digital TV receiver as claimed in claim 18, further 
comprising: 

a medial ?lter for removing noise components from the 
motion signal and grouping motion portions; and, 

an extension unit for extending the grouped motion por 
tions in the median ?lter to adjacent pixels. 

20. A deinterlacing method for a digital TV receiver, 
comprising the steps of: 

(1) storing a ?rst ?eld data received presently through a 
memory, a second ?eld data Which is one ?eld prior to 
the ?rst ?eld, and a third ?eld data Which is tWo ?elds 
prior to the ?rst ?eld; 

(2) detecting a ?rst pattern of a data level of at least one 
pixel value in the ?rst ?eld data received presently; 

(3) detecting a second pattern of a data level of at least one 
pixel value in the third ?eld data Which is tWo ?elds 
prior to the ?rst ?eld data corresponding to the at least 
one pixel value in the ?rst ?eld data; 

(4) obtaining a difference signal betWeen the at least one 
pixel values in the ?rst ?led data and the third ?eld data, 
and a difference signal betWeen the ?rst pattern and the 
second pattern; and, 

(5) obtaining a motion signal for use in an interpolation 
using the obtained difference signals. 

21. A deinterlacing method as claimed in claim 20, 
65 Wherein the step (5) includes the steps of; 

respectively mapping the difference signal on pixel values 
and the difference signal on patterns, and 
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comparing sizes of the mapped values and determining a 
signal With a greater value as a motion signal according 
to a result of the comparison. 

22. Adeinterlacing method as claimed in claim 20, further 
comprising the steps of: 

removing noise components from the motion signal and 
grouping potions With motions; and, 

extending the grouped motion portions, to adjacent pixels. 
23. A deinterlacing method as claimed in claim 20, 

Wherein the at least one pixel value exists on one line. 
24. A deinterlacing method as claimed in claim 20, 

Wherein the at least one pixel value includes; 
a pixel value on one line and pixel values on left and right 

of the pixel value on the same line. 

10 

14 
25. A deinterlacing method as claimed in claim 20, 

Wherein the at least one pixel value exists extended over tWo 
lines. 

26. A deinterlacing method as claimed in claim 20, 
Wherein the at least one pixel value includes; 

a pixel value on one line, and 

respective pixel values above and beloW the pixel value 
on lines different from the pixel value. 

27. A deinterlacing method as claimed in claim 20, 
Wherein the pattern is a luminance pro?le pattern of the at 
least one pixel value. 


